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S'J.,‘ATE OF PROGRESS IN THE USSR TO DATE OX THE PROJECT' :

i Wit

_ 4 METHODS AND MEANS OF AUTOMATION AND REMOTE COWTROL
. . OF IRRICATION SYSTEMS” W A
Stqte Dept. declassification & reléase instructions on file -

'I‘he i.nvestlnat:ion into th.e methods and mea;;s of automation and
remote control in thc USSR has been c:Onducted mainly within the
framework of the program "To Dev'el"op Methods and Technical Means

of Co*nplew: Aut.omat'i-o.n of X‘Iat;er'Div.er's.iLDI{,. Régﬁlation, and Recording
for the Main Structu;es of Irrlgatlon Systems, thus Increasing

the Product1v1ty of Labor Dur:mg Water Distribution and Appllcatlon

The project has been dlvided into five 1ndependent parts.

3. Devr\lop the tCChHOlOglCdI Bas:Ls for complex automation of
fzrrigation systems accordlng to irrigation zones and tybes of §

drrigation systems.

- . .
" . LN
- 28 .

2.. -Develop and introduce methods and means of automating head-

Py
works supply of water to irrigation systems and gravity-flow and
0‘; SUpPLY y g y
7 - é ’ .
o~ - ofewe pumped diversions.

3 5 . 3. Develop methods and means of complex automaticn of inter-
(l/ﬂ/s farm open’ and closed irrigation netwworks and conduct tests on them
in irrigation systems in various zones of the country. .

4., Develop methods and means of automating on—the-~farm open

and closed irrigation netvorks In varlous zones.

Approved For Release 2002/03/28 : CIA-RDP79-00798A000600100034-4



Approved FaieReIease 2002/03/ 8 : CIA- 79- 00 4
5, Develop and test means contr§f¥ing vz 9680 %%t4

. ) b
-gystemns.

T s

The following organlzations have taken part in the work on these
projects: The Minlgtries of Reclamatjon and Water Management, of
' Instrumentation Manufacturing, of tﬁe Meabs'of Autonmation and. Control

LBS

Systems and the Academy of Sciences of the USSR and Union Republics.

The state of development of the above listed parts can be briefly

characterized in the following manner:

* Part L, "Develop Techn01001ca1 Ba51q for Comp‘ex

'Antomatnon of Irrlcatlon S*stens According

;'to‘Irrigation Zones and Tvnes of Irrigation

"Sés;egé : .
As the tesult of work OA Parﬁ I,,fBasic Proposals for Automation of
Typlcal Technological Processes in Reclamation and Water Management"
has been completed. In these prOposalé the fypica; technological
processes have been identified; the problems, degree, and stages
of ,automation have been‘develdpéd; and the features and thé extent

" of theilr automation and the form of control of automated water-

reclamation systems have been determined. At the present time,” a
new revised edition of the prbposals is being prepared.

Using the probability approach, a method has been developed for com-

puting the amplification factor ard the lag time of automatlc direct-
Approved For Release 2002/03/28 : gIA-RDP79-00798A000600100034-4
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puting these parameters on electrical computers has béen compiled
. . }

and refined. 5

‘ H

As a result of the study of technological basis for canals in the
valley-plain zoue, recommendations had been made for the technological

operation of automated water diversion of hydrocomplexes.

A specified volume of researcﬁ was conducted on the problems of

o 1cov'
creating and introducing the principles'gf structuring automated

”

irrigation systems with cascade regulation of wvater discharges. At
’Hk‘_oy'(?—\"(cq! andc TDY‘C’(C‘;‘l'ca\ \o‘a:’es

the present time, the basis—oi.xheoxy—iqﬁup;aeaiee of such systems

have been developed. An analysis of the test data shows that the

“introduction of cascade regulation makes it possible to obtain the °

essential economice advantage in irrigated farming, because of the

reduction of unevenness in the water-~conveyance graph within a system.

r

4‘. ‘
The work on the investigation of the technological schemes of automated
irrigation sediment traps has been completed resulting in three

original designs of automatic devices to control flushing sluices

by using hydraulic and electric energy. ’ -

In the irrigation canals of the mountain-foothill zone, a system has .
been” developed for automatic water-level control with external cross £
«couplidgs. The system has been installed with hydraulically operated

..‘-“-
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proposals for desxgning these aystems have been develope

experlmental investigations of a test sysrem are being conducted;

. ! _
Work on classification of water'reclamation systems and their com-

pOnentg, such as the11 control features and the parameters of .
control and regulatlon, is in the final stages. As a result of
this woxk there will be a dif Ierent type of catalog of technical

fedtures and technologlcal parameters of control, measurement and

regulation.

‘Part 11 Develop and Introduce Methods and Means of

“'Automating Head-works Suopplv of Water to
DA77 S and!

Irr:gatlon Systems amd Gravitv-flow ef—our Pumned

"Divers1ons

Iﬁvestigations on thié part were conducted for the purposé of creat-
ing the methods and means of measuring water level and discharge at
héadwogés diversion structures, the methods-and means of regulating
 the productivity of pumping units, control §ystems for pumping
plants, and information-measurement systems for forecasting river

diver sion
runoff in systems when im unregulated water development, and control

| /90//77“

conters for electric drives’ at headworks GTSs 1/. - ‘.

From measuring water level in reservoirs and dam piezometric wells,

an acoustic digital level meter was developed and calibrated for

.....
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measurements of 1/10 and 1/64 metérvg/system of ccntraliged control
has Beeh';uilt based on this level metexi the’ tLSt uults of whlch
are In operation on a numbcr of projects. At the present time an
acoustic level sensor and a syotem of centrallzed control of watex
levels have been'given over to industry for mass production.

- - : .
‘At a number of featurés'a ctntrolled electric drive is beiné operated
in a "thyristor converter;dc mtttr" scheme recormended for use in
field pumping plants with a unit capacity up to 165 kw. Also, a .

' reet :-10:@‘&'3
. controlled electric drive is being operated in a scheme. of eope
wesebers with asynchronoﬁs—va1ve cascades recommended for use in
pumpiﬁg plants with a unit capacity of 160 to 800 kw.
Investigations have been’céndqcted on creating an automatic information-
measurement systems for operational forecasting of runoff. The
theoretical and experimental development 1srroceed1ng on the structure

and operating conditions of such systems for collectlng 1nformat10n

’

on all parameters necessary for this purpose.

Investigations have been condugted on a microwave;radib path in
modntain—féothill and mountainous.condititns, and recommendations

~have been made concerning the organization of radio remote control
communlvation channels using typlcal microwave radio stations.

Aq hydrological model‘hasrbceh'se@m'developed which is based on
multiple regressive linecar equgtiqns ty means of introducing a linearity
in tifprreveskRer Release 202403428 : CIA-RDP79-00798A000600100034-4
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According to the technical requirements for an enclosed'automatic
electric drive; coutrol points have been developed for gates with
screw'hoists. ‘At the present ttme these are in series production.
Compilﬁtion of a catalog of the means of the control, measurement
and regulafioﬁ lecommended for uge in automation projccts for head-

work srructures is being completea

© part ‘111 " - ‘Develop Methods and Means of Complex

“‘Automation of Inter—~farm Open and Closed

- "Irrigdtion\btvorks and Conduct Tests on

"Them in Irrlgatlon Svstemq in Various

"Zoﬁéé'of'the Count;z

Development‘aﬁd research haé béeﬂ cgnducted'on the design Ff.in—
channel water;méasuring structures for open networks, for free-flow
pipelines, and for various designs of closed turnouts. Te%ts_have
substantiated the design of slope measuring instr&ments made from
double membrane-divided boxes, off-side level-gagiﬂg stilling well

with dampling, and electromagnetic discharge meters for complex

opwratlng conditions in pumping plants. Working designs have been

« ¢ N

drawvn up on the basis of the investlgations conducted earller for
a double~component discharge meter in open regulated channels and

devices for messuring flow velocity in open channels based on an

induction method.
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A mathematical model has been developed for a jocalized system
t
of automatlc water—level (dlschaxge) control in channals, and pre—'

1iminary Iecommendatlons have been made for selccting;the parameters

of the means for local automated'hydraulic equipment.

Laboratory and field investigaticns have been conducted on hydraulically

-operated devices for water level and discharge regulation.

Inveetlgations have been conduc;ed on the use of stdnds for modeling
. the means of, local electrlc autonatlon equipment for regulatlng
water level and dlscharoe, on the ba»is of which englneerlng

methods for designlng these autoratic controls have been developed. n\
The develcpment and testing of control points for enclosed electric
drives for slave mechanisnms in hydraulic structures (gates with screw
hoists) have been completed. As a result of satisfactory testing of
‘the operating efficiency of the control points as a whole and‘thelr
individual components of establishing the reliability of the drlve
activated by signals from remote sensors or devices, and of the
effectiveness of protecting these control points under various

operating conditions, these control points have been recommended for

series production.

Experimental investlgatlons were conducted on the devices which

make it possible to use transmission 1ines as communicatlion channels.

Approyed For Release 2002/03/28 : 9IA-RDP79-00798A000600100034-4
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Based on a study of the. static and dynumlc characteristics of
irrigatiou svstcns, recommendations have been rade for methods of
centrallzed dispatchlng control and regulatlon of water distribution.
The devélbpmest 'a'r;d in‘tr‘o.dx;eti.on sf the mea'r;s' ef for setting up dis-
patching points in irrigatisn systems have been completed. These
include the follow1ng aoparatu Csﬁtrol boatds, graphic control
charts, dispatcher’ posts, digltal prlntlng elements, information
recelvlng elements, contrsl system elements, elements for 1gnalzlng
deviation of a parameter from nornal water level and discharge

sensors with "shaft—code"converters (s 1ngle-pass and multlple-

pass).
The results of production testing is positive.

"Part "IV, Develop Methods and Means of Automating on-the-

Farm Open and Closed Irrigation Networks in

" 'Various Zones '

Specifications have been developed for the means of regulating and

-

recording water discharges in on-the-farm networks.

<
v

Production testing has been conducted on water measuring devices
for drain pipes in the wells of vertical and horizontal drains. A

‘pumber of automatic devices have been developed for sprinkling machines,
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A complex of 1nformatlon clcments have been’ compJeLLd for centralized
data collection fr;m automated systems of water’ appllcatlon; includ-
ing molsture senSors; salin1£§ méters, and thermometers. Experlmental—

_structural dcvtloPment of information—measuremént systems for
dara collectlon on soil moisture has been c0ﬂp|eted 'The system

uses radio communication channels and has 40 control points at each

_ of which 5 moisture sensors are installed;

‘Part V. ‘Pevelop and Test Means 6f Controlling Vertical

*‘DPrainage Systems

Investigations on this part havé bgén'conducted'for the purpose for
.creating a technical basis for autométic control of vertical drain
systems, develobment of systems for smoothing start-up and regulating
the capacity of pumping units, production testing of developed
control”points for the units, #nd development and selection of

remote control systems for regulating vertical drain wells.

At the present time vertiéal drain systems are being classified as
. to control features; basic speéificatioAs for c;nﬁrol éystéms‘
have been formulated, a physical-mathematical model of a vertical
drain system necessary for developing algorithms for control of’

.

these features is being devélbped.

. 9 !
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Control poian made from solid-state elcmunts hé?g?been developed

whibhfmagg it possible to assure a smboth starghp of wvertical drain

units. The production testing is now being conducted.

i

A specialized 1nduct10n—type discharge meter has been developed for
pumped Vertical drain wells. Field teqting of this meter is being

conaucted on a test—productlon project.

[s/ Bilik

‘ ~ _ 1
S - 10 _
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